In vitro culture of bovine preantral follicles.
Bovine preantral follicles (40-100 microm diameter at collection) were collected from ovaries of slaughtered cows and cultured in vitro with one of the four treatments: follicle stimulating hormone (FSH; 100 ng/ml) alone; FSH plus epidermal growth factor (EGF; 100 ng/ml); FSH plus insulin-transferrin-selenium (ITS; +1%) or FSH plus hypoxanthine (4 mM) in tissue culture medium (TCM 199) supplemented with 10% fetal calf serum (FCS), 0.1 mg/ml sodium pyruvate, 100 IU/ml of penicillin and 100 microg/ml streptomycin. The control culture medium was TCM 199 with supplements without any treatments. Follicles of each size were cultured separately in groups of one to three in 24-well multidishes each containing 500 microl of the appropriate culture medium. Culture commenced at follicle recovery (day 1) and continued for 10 days (harvested on day 11). In each case, half the medium was removed and replaced by fresh medium every third day. Follicle diameters were recorded on days 1, 5 and 11 of the experiment. At the end of the 10-day culture period, half of the follicles were stained with trypan blue to assess their potential viability and half were stained with bisbenzimide plus propidium iodine to estimate various morphological features of the follicles. Follicles of all initial sizes, on all culture treatments, increased in diameter during in vitro cultures with the greatest increases, both in absolute and proportional size, occurring between days 1 and 5 of culture. All of the culture medium supplements caused greater increases in follicle diameters than control medium at both days 5 and 11 of culture for all initial sizes of follicles (p<0.01). The most effective culture supplements for follicles of 40-, 60- and 80-microm initial diameter were FSH alone and FSH+EGF. The size of these follicles at both days 5 and 11 of culture on both the treatments was significantly larger (p<0.01) than follicles cultured in the presence of the other two supplementary treatments. The growth of follicles of 100-microm initial diameter did not differ between culture medium supplements. None of the culture media caused follicle size to increase to the initial diameters of the next larger size category during the 10 days of culture although follicles of 100-microm diameter achieved a diameter of 120 microm, after 4 days of culture. The overall follicular viability and morphology were better with treatments than the controls in all cases; however, there was no significant difference (p>0.05) among them. From this experiment, FSH and FSH plus EGF may be recommended for in vitro culture of smaller (40, 60 and 80 microm) follicles.